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Introduction 
Overview 
 As information technology (IT) professionals, our primary goal is to serve 
our clients, the end users.  They are the individuals who carry out the competitive 
advantage that an organization leverages to perform a service or produce a good 
for profit.  The understanding of the needs of end users is essential so that the IT 
staff is able to provide them with first class applications and support. 
This study will explore the perception that IT personnel have of end users 
during the development process.  Through a qualitative study of IT staffers at the 
pharmaceutical company GlaxoSmithKline (GSK), this study will aim to provide 
a guideline for the better understanding of how to involve end users during 
application development.   
This study is unique because it addresses how IT professionals perceive 
end user involvement during development rather than the views of management 
or end users.  Although management and end users may have their own 
perceptions about involvement during the development process, it is necessary to 
understand what the IT staff believe because they are responsible for bringing 
systems to fruition (Peffers, Gelner, and Tuure, 2001). 
Current Problem 
 The understanding by IT professionals of how end users fit into the 
development equation is not clearly defined.  As the technical complexities of our 
computing systems have grown, the need for involving the user is now more 
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important than ever.  Refining system development strategies has become 
essential to enhance the chances of success (Saleem, 1994).   
Purpose 
The purpose of this study is to explore the perceptions that IT 
professionals at GlaxoSmithKline have of end users’ involvement during systems 
development.  A greater understanding of the timing, degree, and selection of end 
users during development is sought through a survey of IT professionals.   
Analysis of the survey data may lead to conclusions that will aim to contribute to 
general knowledge that can be applied to organizations other than 
GlaxoSmithKline. 
This study is rooted in experiences that the researcher had during a co-op 
position with GSK.  During his tenure there, he had experiences as a developer, 
designer, tester, and analyst.  These different experiences helped him to build a 
perspective of the end user in the eyes of the information technology staff.  This 
study builds on that perspective to achieve a greater understanding of what end 
users need in the eyes of IT staff.   
 
Research Question 
What are the perceptions of information technology professionals of 
involving end users during systems development? 
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Definition of Terms 
The following definition of terms will clarify how each will be used in 
terms of this study.   
 
IT professionals are the individuals who create systems applications to further 
business processes.   
 
End users are the individuals who use the systems applications that are created by 
one or a group of IT professionals.  
 
Systems development is the process of bringing a system to life. 
 
The stages in the process are called the systems development life cycle (SDLC).   
 
The stages of the SDLC are: project identification and selection, project initiation 
and planning, analysis, logical design, physical design, implementation, and 
maintenance. 
 
Interaction is involvement during the systems development process. 
 
Perception is the unique view that an IT professional has of the end user during 
development.   
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Background 
 
End User Participation 
 End user participation is considered a key ingredient for system 
success in an organization (Saleem, 1994).  It is imperative that end users provide 
their systems use expertise in active ways to ensure that the process of 
implementing a system goes through in a timely manner (Hoffer, George, and 
Valacich, 2002).  Progress has been made in understanding how user adopt 
systems, but little is known about what factors influence user attitudes towards IT 
services development (Xia and Lee, 2000)  
Many researchers argue that the relationship between user participation 
and successful systems development is neither grounded nor substantiated by 
research data (Butler and Fitzgerald, 1997).  Brancheau and Brown (1993) define 
how end users fit into the development equation, stressing that it is a combination 
of tying together management action, strategy, and end user actions in the 
development process. 
IT Staff and End User Cooperation 
Some of the most serious constraints on the development of computer-
based systems are not technical in nature (Lucas, 1971).  The proper development 
and use of systems has been inhibited by the inability of computer professionals 
and users to cooperate effectively.  The work of the IT staff has the potential to 
transpose individual and organizational welfare for the better through increased 
productivity and effectiveness of daily activities (Shayo and Igbaria, 2003). 
 Finding harmony between the end users and the IT staff is essential.  Users 
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must be involved with the IT staff in the process of locating, retrieving, and 
assembling software into a particular environment (Hoek and Wolf, 2003).  
Addressing the issue of software development management and how to manage 
the release of the software, Hoek and Wolf (2003) iterate the definitive need for 
IT staff to properly stage end users in the development process.  A well designed 
system will encourage cooperation between users and the IT department (Lucas, 
1971). 
A study by Robey, Ross, and Boudreau (2002) showcases the need to 
improve the management of incorporating users into the work processes created 
by new systems.  Their case study reviewed the development and implementation 
of Enterprise Resource Planning (ERP) systems in 13 industrial firms.  The study 
revealed that users encountered difficulty in using new systems and incorporating 
the new work process that the system created into their daily routine.  “Consulting 
relationships” between the two groups helped to overcome the assimilation 
barriers of new processes (Robey, Ross, Boudreau, 2002).  The need for end user 
interaction is established, but the level and timing is yet to be determined.   
End User Selection 
 Finding the right end user is essential.  Carefully selecting from the end 
user population will ensure that the needs of all individuals are met (Wilson et al., 
1997).  Users possess the necessary system related functional expertise that will 
determine how a system is created and used (Saleem, 1994).  Earlier studies by 
Wilson et al. (1997) show that selecting representatives from the end user 
population is not simply picking the most senior and experienced users.  Selection 
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should be a cross-section of users that will accurately represent the needs of 
individuals on every level, not just the needs of the senior most “super users” 
(Wilson, et al., 1997). 
The study by Harris (1999) of the redesign of the Information Services 
department at a major health science institution supports this, noting that the IT 
staff dealt most with power users.  Power users tend to be the most literate group 
among the users in terms of system usage and knowledge of what additional 
components a system needs.  Power users are not often the best representatives of 
the group.  Finding the right end users will ultimately lead the creation of systems 
that increase the literacy level of overall user population (Harris, 2003). 
Changing Economic Times 
Josefek and Kauffman (2003) discuss how the changing economic 
landscape necessitates need for greater understanding of how IT processes fit into 
an organization.  With the shift towards a truly global economy, organizations 
must streamline every aspect of the business to stay afloat.  Incorporating the 
human capital theory, Josefek and Kauffman (2003) emphasize that a better 
understanding of the people factor will lead to more efficient information systems 
because the quality of the human capital creating the systems is higher.    
Evolving Design Approaches 
 Better techniques are needed for system design (Lucas, 1971).  Even as 
Lucas reported in the early Seventies, a myriad of technical complexities had been 
solved with current systems of the day.  Computer systems were adequate in most 
instances.  Most criticisms of systems are not in the hardware or the software, but 
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the design approaches.  In an early age of computing, Lucas understood the need 
of an improved design methodology to increase the probability of developing 
successful computer systems.   
 In the present day, systems development has woven its way into the social 
fabric of organizations (Butler and Fitzgerald, 1997).   Butler and Fitzgerald point 
out that development has become institutionalized in a sense, an integral 
dimension of an organization’s culture.  Systems development has evolved into 
explicit policies and structures within organizations.  The dimension of the user in 
these policies and structures calls for further analysis as the views of individuals 
evolve with IT innovation (Xia and Lee, 2000). 
Modern Systems Analysis and Design 
 For the purpose of this study, the modern systems development life cycle 
will be considered because of its clearly defined stages.  There is an evolution 
away from these clearly defined stages and how the user fits into the new 
development picture.  The traditional waterfall method of one stage following and 
building upon the previous one no longer applies.   
 System Analysis and Design is in a constant state of change.  Evolution of 
systems design has led to an iterative process rather than one of concentrating on 
individual stages at a time (Ambler, 2005).  Ambler states that iteratively going 
back and forth between stages rather than one stage at a time leads to better 
understanding of the user’s requirements.  When developers interact more and 
more with the users, they have a better understanding of their needs (Ambler, 
2005). 
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Methodology 
 
Participants 
To determine IT staff perceptions about what level of end user 
involvement produces the most effective application development, access to the 
Discovery IT section of the Research and Development Department within 
GlaxoSmithKline was leveraged.  Discovery IT is a specialized information 
technology support and development group.  This group consists of system 
designers, testers, developers, data analysts and business analysts that provide IT 
goods and services to drug discovery scientists world wide.  Discovery IT is 
constantly in the process of developing applications for their users, therefore they 
were an excellent group for collecting data concerning when and at what level end 
users should be involved during development. 
Data Collection Method 
Data were collected via an anonymous nine question survey (see 
Appendix B).  Accompanying the survey was a cover sheet (see Appendix A) that 
explains the purpose of the survey to the participants and their rights.  The study, 
survey, and cover sheet were formally approved by the Academic Affairs 
Institutional Review Board (AA-IRB) to ensure that the rights of the participants 
were protected.   
The surveys were distributed via hand delivery during a visit to 
GlaxoSmithKline on October 18, 2005.  Access was made possible by Laura 
Leslie.  Ms. Leslie is a Senior Technical/Business Support Analyst within the 
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Discovery IT group.  She provided access to GlaxoSmithKline and the required 
security clearances. 
Twenty-six surveys were distributed.  A locked collection box was put 
outside of the office door of Ms. Leslie for 24 hours in order for the surveys to be 
returned at the convenience of the participant.  The lock box was collected on 
October 19, 2005.   
Survey 
 The survey (see Appendix B) consists of nine questions that are a mix of 
nominal, interval, ratio, open ended and mixed questions.  The survey was 
designed to assess perceptions of the Discovery IT team about involving end users 
during application development.   
A breakdown of the survey questions 
 
Question #: 1 
Question: Which title/position best describes your role with GlaxoSmithKline? 
Response Choices:  A. Developer    B. Help Desk/Support    C. Designer   D.  
Tester    E. Analyst   
 
Reason for question:  To classify the survey respondents into general groups 
within the IT department in order to assess if attitudes differ by role.   
Results Category: Population Discovery 
 
Question #: 2 
Question: Approximately what percentage of development projects do you 
perceive that require end user interaction? 
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Response Choices:    A. 0-25% B.  26-50% C.  51-75% D.  76-100% 
 
Reason for question: To see what percentage of projects the respondents view are 
necessary to have end users involved.   
Results Category:  Involvement Timing 
 
Question #: 3 
Question: In terms of number of users, what was the size of your last project? 
Response Choices: User response (open ended). 
Reason for question:  To identify the range of the project sizes that the Discovery 
IT group manages. 
Results Category:  Population Discovery 
 
Question #: 4 
Question: During which stages of application development do you perceive that 
end user involvement is necessary? 
Response Choices:  (Check all that apply): 
A. Project Identification and Selection 
B. Project Initiation and Planning 
C. Analysis 
D. Logical Design 
E. Physical Design 
F. Implementation 
G. Maintenance 
 
Reason for question:  To find all the stages of development that the Discovery IT 
staff perceives as necessary to have end user involved. 
Results Category:  Involvement and Project Completion 
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Question #: 5 
Question: During which one stage of application development do you perceive 
that end user involvement is most necessary? 
Response Choices: (Choose one :)  
H. Project Identification and Selection 
I. Project Initiation and Planning 
J. Analysis 
K. Logical Design 
L. Physical Design 
M. Implementation 
N. Maintenance 
 
Reason for question: To determine which one stage is viewed as the most 
important to have end users involved.   
Results Category:  Involvement and Project Completion 
 
Question #: 6 
Question: Do you perceive that project completion time is faster when end users 
are involved? 
Response Choices: A. Yes    B.  No 
Reason for question:  To ask the IT staff if they feel that their development 
projects are completed faster when end users are involved. 
Results Category:  Involvement Level 
Question #: 7 
Question: Is there a point during development where you view end user 
involvement as a hindrance? 
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Response Choices:  A. Yes   B.  No Also, if the person answers yes, they are 
asked to elaborate.  Lines to write on provided.   
Reason for question:  The reason for this is to find the point when the IT staff 
feels that end user involvement hinders the development process. 
Results Category:  Involvement Level 
 
Question #: 8 
Question: How do you select end users to be involved in development? 
Response Choices: User response (open ended). 
Reason for question:  This question is to determine the selection criteria that the 
IT staff uses for selecting end users for involvement. 
Results Category:  User Selection 
 
Question #: 9 
Question: What is the most important benefit that you see when involving end 
users in the development process? 
Response Choices: 
A.  Faster project completion 
B.  Greater understanding of application usage 
C.  Provide greater reliability of system functions 
D.  Increased awareness of end user needs for other projects  
 
Reason for question:  To find the most important benefit that the IT staff 
perceives when end users are involved.   
Results Category:  Involvement Benefit 
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Results 
 
Population Discovery 
 Of the twenty six surveys distributed, seventeen were returned.  According 
to question one of the survey to determine the job functions of the population, 
respondents consisted of six developers, five analysts, three support agents, two 
testers, and one designer.  One of the respondents indicated after the first question 
that she was too new to the job to answer anything about end users in the 
development process.  For the purpose of analyzing the rest of the surveys, only 
the remaining sixteen surveys were considered.   
 The project sizes of the IT staff varied greatly.  Project size was measured 
in terms of the number of users involved.  Small projects were considered 1-10 
users, medium projects 11-1000 users, and a large project was 1000+ users.  
Three people worked on small projects, 8 on medium projects, and 5 on large 
projects. 
Involvement Timing 
 The Discovery IT staff returned that users should be involved in all stages 
of development (Figure 1).  Implementation, analysis, project initiation, and 
project identification led the survey, with fourteen, fifteen, eleven, and thirteen 
members of the staff noting the need for end user involvement, respectively.  The 
other stages of maintenance, physical design, and logical design were also 
selected, but at a lower rate. 
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Figure 1.  Need of Involvement at Development Stages 
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 When asked to identify the most important stage to involve users, seven 
people said that Project initiation was the most important stage (see Figure 2).  
Analysis came in a close second with five people responding that it was the most 
important stage.  Project identification, implementation and physical design were 
selected by two, one, and one respectively to complete the most important stage 
selection.  
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Figure 2.  Most Important Stage to Involve End User 
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 By selecting the need for user involvement at project initiation as the most 
important stage, the staff perceives that end users should be involved early on in 
the development process, most notably in the project identification, project 
initiation and analysis stages.  The staff also views that it is important to involve 
the end user in the implementation stage, which can be seen from its high 
selection in Figure 1 and selection in Figure 2.   
Involvement and Project Completion 
 When asked if projects were completed faster with end users being 
involved, 13 of the 16 members of Discovery IT responded “Yes.”  To have a 
greater understanding of project completion with end users, the staff was also 
asked if they ever saw end user involvement as hindrance to the development 
process.  If the staff selected “Yes,” they were asked to elaborate. 
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Ten of the surveys indicated “No.”  Five of the remaining six that 
responded “Yes” stated that scope creep was the biggest hindrance that they 
encountered.  It was noted that additional requirements were often asked for 
during development, but these additions would usually bring minimal return for 
the effort it took to fulfill the requirement.  One staff member added that the cause 
for the scope creep was the inability of the end user community to be able to 
“deliver a clear, concise, and definitive message about what they want.” 
The other reason given for end users being a hindrance to the development 
process was the lack of research done about the user community.  The respondent 
noted, 
“It has to do with asking the right questions at the right time.  
When not enough homework and prep has been done you won’t know 
the user.  Don’t ask [the user] questions before you know what you want 
to ask.”  
 
 
User Selection 
 The following characteristics were described by the Discovery IT staff 
when choosing end users: 
A. Recognized as subject matter/domain experts for the need that the 
system is trying to fulfill.  
B. Visionary on what needs to be changed and what can be changed.   
C. Understanding of the underlying business process that the system 
supports.  
D. Likely to use the system that is created. 
E. Knowledgeable and engaged in advancing the work of the group. 
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F. Would be selected as a representative by a group of peers. 
If you were to create a picture of the “perfect” based on the this study, the user 
would be an expert in the domain that the system will operate, have a great 
understanding of where the working group needs to go, elected by his/her peers, 
and would be the someone who would use the system daily upon implementation. 
Involvement Benefit 
 Determining the perceived overall benefit of end users in the development 
process was the last area explored with the survey.  The benefit choices the 
participants were given were: 
A.  Faster project completion 
B.  Greater understanding of application usage 
C.  Provide greater reliability of system functions 
D.  Increased awareness of end user needs for other projects 
 
The aim was to discover if end user involvement helped the IT staff complete 
projects faster, have a better understanding of how their projects were used, create 
more reliable systems, or had a better understanding of what end users need. 
 Twelve of the respondents chose that having end users involved in 
development helped them have a greater understanding of how applications are 
used (Figure 3).  The remaining four people chose that having end users involved 
provided a greater reliability of system functions.  The other two choices were not 
selected.  From the choices that were selected, it can be seen that the IT staff is 
more concerned with usage and performance rather than faster project throughput 
and finding as many projects as possible to complete.  These results show the 
drive to create a superior product that will benefit the user through efficiency and 
reliability.  
   21
Figure3.  Benefits of User Involvement 
Figure 3: Benefits of User Involvement
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Discussion 
Strategy and Tools 
Just as Brancheau and Brown (2003) illustrate the management’s 
perspective on the components of strategy, the tasks, and the tools for involving 
end users, this study has shown these components from the perspective of the IT 
staff.  The study shows that the IT staff does have a game plan for how and when 
they will involve users (the strategy), and who they will involve (the tools). 
The Strategy: The How and When of Optimizing Involvement  
The Discovery IT staff at GlaxoSmithKline indicated the need for early 
participation by end users in the development process.  Participation in the first 
three stages of project identification, project initiation, and analysis appear to the 
highly valued, with project initiation and analysis being the perceived as the most 
important.  The study demonstrates that the IT staff prefers end user interaction in 
the implementation stage, but at a lower rate than the aforementioned stages.  The 
need for early participation shows that developers are looking for systems 
requirements to accurately guide development from the word go. 
The Tools: Building the Perfect User 
If you were to create a picture of the “perfect” user according to the study, 
the user would be an expert in the domain that the system will operate, have a 
great understanding of where the working group needs to go, be elected by his/her 
peers, and would be someone who would use the system daily upon 
implementation.  These findings concur with the study of Wilson et al. (1997) in 
reinforcing the need for intelligent individuals who are able to accurately 
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represent the population without neglecting select user groups.  End users who are 
going to help in development must be aware of what their group needs, and have 
the vision and ability to accurately communicate these needs to the IT staff. 
Better and Faster Development 
The study shows that IT staff believes that overall projects were 
completed faster when end users are involved.  Also, when users are involved, the 
IT staff is able to create systems of superior reliability.  If the staff has an 
understanding of the end users, knowing how, when, and to whom to ask 
questions during development, they are able to complete the task at hand in a 
timely manner.  Just as the end users must know what they need and want from 
the systems, the IT staff must know how to find what the end users need and want 
from the systems they create.   
Issues with Involving Users 
The study found that involvement of the end users is not without fault.  
The drawbacks that still exist are scope creep and the difficulty of learning how to 
accurately poll the user group about their needs.  Users constantly ask for change, 
which can inflate the requirements list to the point where the systems developers 
are unable to meet demand (Braa, 1995). To combat scope creep, the IT staff must 
work hard to set realistic and concrete project goals that they can accomplish 
without having the end users change the requirements.  With this combination, the 
IT staff will be more productive and have a greater understanding of how to fulfill 
the needs of the end users, producing systems of superior functionality and 
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reliability.  Better systems will lead to increased productivity, happier users, and 
an overall increase in organizational morale (Shayo and Igbaria, 2003). 
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Conclusions 
 
 This study explored the perceptions of a variety of IT professionals to 
further the understanding of user participation during system development that 
was explored in the literature.  The participation of end users is still an invaluable 
part of systems development.  Bringing users in early in development is essential; 
their input is vital in order that the IT professionals will have a better 
understanding of their needs, giving them the opportunity to create systems of 
greater reliability and functionality.  
 This study is novel in the aspect that it has approached the IT staff about 
end user participation during the seven stages of system development.  
Concentrating on this widely taught and accepted approach to developing 
systems, the aim of understanding how IT professionals optimize end users in the 
development process has been achieved.  There are limitations of the study, 
however as it is a case study and results may not apply to other organizations.   
Implication for Further Research 
 As Ambler (2005) notes, development trends show the usage of an 
iterative process of development.  Rather than focusing on one stage at a time, this 
method calls for a development approach that constantly looks at several phases at 
a time.  The process has the ability to revert back to previous stages if necessary.  
Just as technology continues to grow, so does the development methodology for 
systems development.  
 A possibility for further research would be how the newer iterative design 
process incorporates end user participation.  The findings could be compared to 
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this research to help understand how trends in development are changing the 
perception of user involvement among IT professionals.   
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Appendix A:  Survey Cover Sheet 
 
Dear Discovery IT, 
 
 
My name is Timothy Farris and I am a Masters of Science in Information Science 
candidate at the University of North Carolina.  I am in the process of completing 
my Masters Paper which is entitled, Information Technology Staff Perceptions of 
Optimizing End User Interaction during Application Development. 
 
As developers, analysts, programmers and help desk personnel, I am asking for 
your help.  I have a short survey about your perceptions about the level of end 
user involvement during the application development process.   
 
The survey is nine questions and should take approximately 10 minutes to 
complete.  There will be approximately 20 participants in this study.  Participation 
in this study is voluntary.  If you decide not to participate, there will be no 
penalty.  If you choose to participate, there will be no reward.  Your participation 
in this survey will be anonymous.  You may skip any question for any reason.  
The data that results from the survey will be shared with the project sponsor, 
Laura Leslie. 
If you have any questions or concerns about the study, please contact me at 919-
923-1896 or tfarris@email.unc.edu, or my advisor, Dr. Deborah Barreau at 919-
966-5042 or barreau@ils.unc.edu.  
All research on human volunteers is reviewed by a committee that works to 
protect your rights and welfare.  If you have questions or concerns about your 
rights as a research subject you may contact, anonymously if you wish, the 
Institutional Review Board at 919-966-3113 or by email to 
IRB_subjects@unc.edu. 
I will be passing out the surveys on October, 18, 2005.  If you choose to 
participate, please return it to the locked box in the office of Laura Leslie.   
 
Thank you very much for your time and participation in helping me complete my 
academic journey.   
 
Sincerely, 
 
Timothy Farris 
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Appendix B:  Survey 
 
1.  Which is your title/position best describes your role with GlaxoSmithKline? 
(Circle one) 
A. Developer    B. Help Desk/Support    C. Designer   D.  Tester   E. Analyst   
 
2.  Approximately what percentage of development projects do you perceive that 
require end user interaction? (Circle one) 
 
A.  0-25% B.  26-50% C.  51-75% D.  76-100% 
 
3.  In terms of number of users, what was the size of your last project? 
 
____________________________ 
 
4.  During which stages of application development do you perceive that end user 
involvement is necessary? (You may circle more than one) 
 
A. Project Identification and Selection 
B. Project Initiation and Planning 
C. Analysis 
D. Logical Design 
E. Physical Design 
F. Implementation 
G. Maintenance 
 
5.  During which one stage of application development do you perceive that end 
user involvement is most necessary?  
 
A. Project Identification and Selection 
B. Project Initiation and Planning 
C. Analysis 
D. Logical Design 
E. Physical Design 
F. Implementation 
G. Maintenance 
 
6.  Do you perceive that project completion time is faster when end users are 
involved? 
 
 A.  Yes    B.  No 
   32
 
7.  Is there a point during development where you view end user involvement as a 
hindrance? 
 A.  Yes   B.  No 
  
 If yes, please explain: 
 
__________________________________________________________________
_____ 
 
__________________________________________________________________
______ 
 
8.  How do you select end users to be involved in development? 
 
__________________________________________________________________
___ 
 
__________________________________________________________________
___ 
 
 
9.  What is the most important benefit that you see when involving end users in 
the development process? (circle one) 
 
A.  Faster project completion 
B.  Greater understanding of application usage 
C.  Provide greater reliability of system functions 
D.  Increased awareness of end user needs for other projects  
 
 
 
 
 
 
Thank you for your participation 
 
